Distinct intracellular signaling in tumor necrosis factor-related apoptosis-inducing ligand- and CD95 ligand-mediated apoptosis.
Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) is a potent inducer of apoptosis in tumor cells but not in healthy cells. Similar to CD95 ligand (CD95L), TRAIL signaling requires ligand-receptor interaction; the downstream signaling molecules, such as Fas-associated death domain and caspase-8, also seem similar. Using cells stably expressing TRAIL and CD95L, we show that both TRAIL and CD95L induce apoptosis in the rat colon carcinoma cell line CC531. The mitochondrial damage (loss of mitochondrial membrane potential (MMP) and release of cytochrome c) observed after co-incubation with TRAIL-expressing cells occurs much earlier than that observed with CD95L-expressing cells. The decrease in MMP induced by both ligands was caspase-8-mediated; no difference in caspase-8 activation by TRAIL and CD95L was found. TRAIL, but not CD95L, induced activation of caspase-10. bcl-2 overexpression could not prevent TRAIL-induced mitochondrial dysfunction, whereas it completely prevented CD95L-mediated loss of MMP and cytochrome c release. The selective effect of TRAIL on tumor cells and the apparent inability of bcl-2 to block TRAIL-induced apoptosis suggest that TRAIL may offer a lead for cancer therapy in the future.